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7 smfrzmmztiT^zm&m i *»& 3<D^-rn*^- 

< (i 3 O^^PcDffi-g-&-p$,Sti^ 1 ?> 4 CDl^ 10 

dm&b 6 ] tmytmmw. m t l < «h 

[M(L a ) (L b ) (n -(NC)M(CN) (L c ) (L d )) 2 ] ( 1 ) 

[M (LO (LO (/x- (NO M (LO (LO /i 20 

- (CN) M (CN) (LO (LO ) 2 ] (2) 
[M (LO (LO (fi- (NO M (LO (LO ft 

- (CN) ) 2 M (LO (LO ] (3) 
[(L a )(L b )(X)M/t-(NC)M(CN)(L c )(L d )] (4) 

[M (LO (LO (X) 2 ] (5) 

[M (LO (L b ) (LO ] (6) 

[M (LO (L b ) (/i- (NO M (LO (LO ) 2 ] 

(7) 

[M (LO ;(L b ) (ft- (NO M (LO (L d ) /i 

- (CN) M (LO (LO ) 2 ] (8) so 
[M (LO (LO /i- (NO M (LO (L b ) ] (9) 

[M (LO (LO (X) ] (10) 

8*fre>«K£*u //- (co (no «s 

!>, LV L\ L'RtfL'O^fiSfcflrfc:, *B«0*fe(* 
- 10t>L<(i2 0<9COOHgTfil£2n/c:2,2' -IftfU 
5^l/;Ci-ie 7*7l/4vk C1-16 T^l/^ + S^&tf ->"7i^;l/ 
^S-jSiRSftS 10Sfct±2 0(DSTB^«nfc2,2- 
fcTfc! U S^/l< ; *iW&<D$ felt 1 ofc L < it 2 oco*;l/4< 4 0 

©, SKV">«\, lofeL<(±2O£0*;l/jp+->SS;t>V* 
fz it 1 -D U < 2 00 n K n *S/8& / $ ft (i 1 -o 

Fn*->-*^+->- h y7i-^ ; *;i/^^>tr 
x7-f/) -1,1' -tr^^^L'v; ctru^rvo 

uy/l/W— ;b ; trx (.2-\£Vi?>U) Ci-4 T;l/*> ; 

T" h^Ci-4 r;l/+;l/ai^b>v ? 7'5>' ; RtJP^-Ci^ 7 so 



/l/*;t/^U*^>Afr?>iIiS?£*u 

L*(i. (*BSi<0. S/-cf±*Bg5feb<«C00HT*B^« 

txfc7x-;bST*B^*n/c) -r;l/t!'J VfrRXf&iiA/ 

Ui^) A^iRSn, 

&Xi£&&ic, nn, H2O, CN, 75> (m-ffl.$itclt 
m=&7;l*fl/7 5 » Rtf/Sfcfi tf U ^>-e^5) 

A^sw^nTi/^w^ 1 *5 7oi/^n^-«{cie 

im&m 10] 1 x{i^nw±co, m&bs tc£Ko£ 
(1) *»6 (10) •p*«n*<t*«*»5a*> »*^i 

Kl E®0)tamiC 48»J S WJMffll. 
[tt^l 1] -Kft^-^^IS<Dtt«^50~200T?fe 
1 ^e. 3©V^txA^-^tClS®C0)t«i1fio 

-mitm>m (B) t±*si«c!|ftt*^<sie>nTfe 

300~2000nm©7fc#*&37£ii!^PJT-— 
KStSCfciSCKClf**. 820n 

yaeftfc aaasmt48oonwfi«Ffc mmm& (absorpt 

ion onseO ^rWL, ©IRX-^ h;Hi, Rl^ffl^i* 

toicfi, sftRj^nRfb^-^voaffitaaftis** (in 

terlocking group) *^LT©^-T § C 

«<RflWS^«, BiBttlScoftfifceaBSfcoiHIOtl?© 
LT(i, ^/l/^+i'L'-hS, ^^ya. *X7i-h 
^> ■tl-y^L'-hRCfay M/ b-h£Dj;-5^«e* 
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ui) £fc©fcWffl©-&{bf-# e>n 
iv) mzv-'O h'SwiiozmimifiztircytmmmT: 

t'jfi/-i-Mo-th-xyu-h*6l^ 

T-»a^tlfc^l«>»ffitt^b-h-p3&oT, TiChHifD 
< feSfe^fflJOB^IS^ 1 tcfBftf) h 20 

t, < i: fe-soyi/- h <oBi«3ttaa***6o%JM 

tf&FSLvi co*5ajttJ»«BU*, /I/t^*A, *x 
5 1> L, t, L < (48**t#, $ fc« l •cxom^^mnifp (O 2 

o. i~5o = ^ n *tt?*nwi*-* z/mt>mm-£tirz 

Ti0 2 fc-rao^v >mfl??®Bic £oT 

fgl h^6»13hr^5£itt<DS 2 yu- h 

< aa**<6o%w±-c**» 

«HM*£Jl : (#$La±JP2l05^n>J^T) TJ^Sf 
3ci:fcT£3„ ttOftltKottfyti. ftSfr5«J!tig'\ 



*i\ ytmmmt, *x=»>a, ®.w&&m 

m&fe&ztm? s t 1^5 minute*. *„ 

h * fc«T- h 5 1 F a 7 5 >cD J; 3 &3fc5i±<gTSiJ£ 
OJB^«**»f*C LtfT-Z&o ffl<D®mt VTlti?* 
^;l/X;b^^ •>KJfcli->*i'nDi^ § c i: *^ 

-mc=f-^ >mt i <fc o ^#i/^ffig«r^-r l 

tiStlSo fflS«10~1000T-£3CD#<£»)$?i:L<\ 

5o~2oot'* »*lv 0 —mtm>m&. 

<D*W*L.(/-> 0 lOti, "Stalder and Augustynski, 
J . Electrochem. Soc . 1979. 126 : 2OO7"&t/HS850!j35tCfe«c 
O "V)\>-?)Vlik" T'fcO, fe5 lOli, H»j35aD* 

*SM8o«»oaw t'u- h icmm-r % a 5 x * /c(± 

V— ^U— Ht % ?\s-btf!i?£ls< (460-99%, 
it)!ffil< l485~95%ORlffl^a5g^*#-rS .J: 5 tc 

fttt*'n-T*«. JiB^gaf^tt, lOQ/cm 2 ^, » 
SL<(il — lOQ/ctfO^ffiSJa^rW-r^^AWSL 
*^B§<D^«»lCfieffl-r5S^e»Sl4*?I0.8lR? 

F-tr^^Lfc-^tXXT'T^TV^© 

#14^^Xt4 N Asahi Glass Company , Ltd . SlM, 
^P.TCO^XCD»aST-A¥-r^C kffT?**. ^ 
£#/lf4, ^vXS«±tcitaLfc, i!<kXX^5%W 

Tws^F-tfvyLfc^fk-o^A-piaji-rsci: 

*>t?#5 0 cmt Balzers^P.ITO^^XCD^ffi^T'A 
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i.mnv>*mmmicmwLL&z>ftm&& (mi facto 
fto * ^ ?®ia jtroumi: g f C «Tio 2 flirt o^w*atf 

WlffHC l±0 . 3mmol/ni 2 « ifOiT* L *>ffi/H * ftf„ 

»K Cft£#J^5x*rt/=P— «1.5eVT?&S 0 frfrS 40 

«ra*iaLTTiDi»fcf*»**^jft«h:5jia*-&*3b\ 

»P!T**$:&tf, *TO*|qlA^S03tt*iRlll-r*cfc so 



7 . 5 Aft* ft* LfcTitfe 

^ffl<^T15M%J£CF<0«t? K-tf >y-r«cO*W* L 

{±HSSifl»J34»ci3iB©v ir ;l/-y7l/Stc<fcoT^?nSo 
*ia-r*Ti0zS^{il0~llT?feSO*^t LA\, Ti0 2 

*L<{il0~205^n>'-efe5) o 

jfttsuitt, sBs-r**aK©am*TiO!»h:s6*-r 

(omnidentate) #U ^U^Wt-^fftlT?**, *B^<0 

So ftv&»* tf y s?;Wb&»© 1 ia±a 1 ojuuio^t' 

*^Wfcj:nf^ Tteo^ (1) ~ (10) Vlt&foi* 
wsns : 

[M(L a )(L b )(M-(NC)H(CN)(L C ) (L d )) 2 ] (1) 
[M (L a ) (L b ) (/i- (NO M (LO (L d ) /i 

- (CN) M (CN) (LO (L d ) ) 2 ] (2) 
[M (L») (L b ) (n- (NO M (LO (L d ) fi 

- (CN) ) 2M (LO (LO ] (3) 

)(L b )(X)Mft-(NC)M(CN)(L c )(L" )] (4) 
[M (LO (LO (X) 2 ] (5) 
[M (LO (LO (LO ] (6) 
[M (LO (LO in- (NO M (LO (LO ) 2 ] 



(5) 
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(7) 

CM (L a ) (L b ) (NC) M (L c ) (L d ) fi 

- (CN) M (L c ) (DO ) 2 ] (8) 
[M (L a ) (LO /i- (NC) M (DO (L b ) ] (9) 
[M (L a ) !(LO (X) ] (10) 
(at*. SMfcH&ifc:. ;l/r--^A. ;*X^A£fcte 

m^mtR^n, (cn) $/ct±/i- (no a, z/t 

O & L < « 2 O<DC00HgTB& 2 tlfc 2 , 2' -If If US? 
;l/;Ci-i6 T>\s*)W Ci-i6 Z/l/n+i/M^^x-;^ 
^>S^^n^ 10S^:(±2 0(Dll7»«»*tirc2.2-e 

^StCcfco , r[l^nfc2,2' -vf*yu>;*H«i 
co. §8v^4lofeL<«2oo*;l/#4 i ^SRa c /*fe 
(4 1 ofc U < tt 2 oot: Fn*i/»atf/*fc«± 1 ot> 
L < » 2 O©**^ ASTWfcS ftfc 7xt>hD'J 
>;4 ( 7-> ? 7xz;l/-i,io-7xt>FDiJ >^X;l/* 

x—U>Sfctti. 12-^7^ (6-t: 

b V 7x~b» ; *7l/#*$/tf y zs> cm 

2' -ex (^7x-;i/^x7>r/) -i,i-tr^-;7£u 
(e'j^yy) uy/u^y-zi/ («i*tf4- (2 
-tfy^;l> : (7V) Ul/7l/->y— /!/) ) ; trx (2 -tr 

USW Ci-4 1 7;1/A>;N,H,N ; ,N' -fh7Ci-4 7;^ 

A;2,2' -£<Y^2V-/l/;2,2' -e^VX-T 5#V- so 
>l/;2,- (2;' - If y i^/l/) -N-^/l/^VXY 
*/-/l/;2,-; (2' -If U^;l/) VV^sT/— ;l/;2.- 
(2' -if y^;b^;b) ^yx^^^y-^eui 

(«l*tf2.2' ,6' ,2" x;l/tfU^» RZfiSftfrXJr 
>- tf y L < «2,6~^*;I/^->- If U ^ 

» ;2,6-tfX —f;l/) bT 

U^>;2,6-bfX (N-^;l^>X^#V--/l/- 40 
2' — Y;W; tfUS>:/;2,6-tfX i^OV^TV—JV- 
2' -< lfU^>fr6W?StU 

^XfcHtoit^ /NDyyffcft, HaO. cn-. ncs-, 7^ 

»* u < a -cooK&tf/s rc«oH&^ /* fctt = n -oh 

atf/*fc«-C0-NH2»«*-r*<D*<»* LV\ 
©fcry$>/l/«te;fc^TCi-4 771/4^1/ (#SL so 



wsk, mtf2.2' ,6' ,2" -r;i/ey^>*ws 

KP^>-l,10-7xt> hoy VS(/5,6- 
^*^> A - l,10-7xt>hD»J>^ £ n5 <D 

L d tci3WSyT1f k Kn+'>7;W'> HJ7x 

— U^Jil, 12-^7 If- 6 -t Kn+S/- 7 

L a ~L d (c^t^Ci-i6 7;l^;t/-2,2' -Iffcfys^Wi 
4-Ci-ib 7;Mvl/-2.2' -\*\£Vi?AsVib&0>ifitP& 

tr y ia\> 

- (2 -If VitjUT*/) lsV;Vi/S—)]/V&&<Difi&& 
it (1) : 

[M(L a ) (L b ) (/I -(MC)M (CM) (L c ) (L d )) 2 ] ( 1 ) 

Ofk^ti. 1 ^e;Koa (la) : 

M (L a ) (L b ) Clz (la) 

<OQC&W£. 2*;l(Di£ (lb) : 

M (L c ) (L d ) (CN) 2 (lb) 

<D{t^tnfa£t>m^i&mT*&i&z*£%>£ tic* +>m 

it (2) (Dit&fal&s l^e^it (1) (Dit&m&2 

^fozomfricimimojn (2a) : 

[M (L c ) (L d ) (CN) (H2O) ] (2a) 

<Dit&vati%m& bis^i&mT'fci&tntzc tic* K>m 

it (3) <Dit-&m*. ±^it (la) (Dit&fo* 1 * 
;PcDiC (3a) : 
( (NC) M (L c ) (L d ) (CN) ) 2 M (L c ) (L d ) (3a) 

it (4) (Dlt&m±, l^/l/Oxt (4a) : 
M (L a ) (L b ) (X) 2 (4a) 
(Oit^co 1 *;]/<D (4b) : 

M (L c ) (L d ) (CN) 2 (4b) 

it (5) Offc^fttt, l^btOit (5a) : 
MXs ( 5 ) 



(6) 
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j« (6) ©ftAtttt, l*;l/c93 (6a) : 
M (LO (LO Cla (6a) 

So 

3K (7) COit&mit. 1**03 (7a) : 
M (LO (LO Cl2 ( 7a ) 

©ftdtt* 2**1/05$ (7b) : 

CN M (LO (LO (7b) 
VMt&VBk ftfi «fc t) ffi v S-e-SCfcfciOB i o 

itTSci: 

3(8) Oflrfrtfctt, 3 (8a) : 
M (LO (L b ) Clz (8a) 
©ftS*& 2 *7l/05£ (8b) : 

CN M (LO ;(L d ) CN M (LO (LO (8b) 

s. 

3 (9) (Dit&tial*, 3 (9a) : 
M (LO (LO (IbO) (9a) 
<D{t&Va%: 1 *;K93 (9b) : 20 
M (L b ) (LO (CN) (9b) 

3 (10) <Dik&tolte. 1 *;l/<^3 (10c) : 
M (LO (X2) CI (10c) 

So 30 

jSffifi* Ti (OCH (CHs) 2)4) %to7kft&-tZ>££\C 

"mm" &zmm&, A*fjt«07o%. i0!i?$t<a 

fSfi&tBI 1 

IE{£?2,2' -iftrys^x 4.4' -cooH-2,2-tre 

D^>St/RuCl3 • 3H 2 0f±Alfa and FlukagJ<Drfjgg+>- 40 

(4,4' -COOH-2,2-lftf U Ru (II) ti^ftJT'fe 
§0 

a) <>7-i?->7/ tTX (2.2' -tTtf'J^V) Ru (I 
I) O^-fig (jfflSB©* (5) ©■ft-a^jlcBBM) 
800mg (l.45mmol) <DS/X — J^DnfcTX (2.2-tft? 

«8pBlODIIF«t'fclB)Br-egBRTte»l»Lfco C 
tit f*S'J{C7j<tC?g^LT*5Vfcl90mg (2.91mmol) OKCN 

*co»«EiciD*ft. »«*aa£Tk:3^llB*p»ftLft. so 



£Lfc 0 150ml co > ? x^;l/x—r;l/^i!)Dx.fco ffl 

h vm-t ZCtlcXK) ffim&mto. L fco ttWBSfcfc 
Ielff/c:*5micr)2:ix^y— ;l/i^x^-;l/Ji— T'yl/M-g-^IT* 

^TK«e«LfCo lK«0.62g. 1R^90%„ C©Sli*cOi^ 

So 

b) ^x— i/fyzy if x (4,4' -cooH— 2,2' -trtfu 
->*» Ru (II) (D-^m, (MiE©3 (5) ©fbfcfcfcW 
31) 

COffifttt, ^SlX7 1 -yySLt>*»S!X'7 L <yy^V>T 
«±xE<7Dfe<Oi;|sI1«cD^(ca;oTS)gL^:o KJStMS 
5^X- [Ru (4.4' -C00H-2.2' -bpy) 2CI2] RtfKCN 
*l:2©JtT?4«WIB3iai*^fc», U SSSB 

fto ^enfc^s^ P H6~7 07j<{cjg)gLx, mmvffi 
^co^a^^.eocftt^tLr^fibfco 

c) Ru (II) (Oi/TSmffihV^- [RuL 2 [ (NO 2RuL 
2 ' ] 2 ] <0-^fiE (MkEcOS ( 1 ) (Dik&VslcMM) 

T#So 307mg (0.43nimol) ©RuL2Cl2^r30inlcD7'/l/A U 
ttDMF+fcWBflfaiRTteffi/Wbfc. C<D@&tC400n.g 
(0.86mmol) ©r u l' 2 (CN) 2 Srjta;t7c:o 

t»c6«pk*o^l, siatc^Lfco mmttm&jj^x 

%l^rpH6~ 7 <%kfc jgjli? L/£o C <D}g^<DpH{i:3 . 2tcT# s 

An, ^com. *r^x7u -y HT'ji-rscttCottijt 

IR«*iaiRLfc. ttJBW*, S-r2:5T-trh>yp<^;l/ 

x— Tivmsvn. r^x^m 

U K^TtC^LfCo lR»450mg (69%) » 
HSS01J2 (M5S03 (1) Ofl:-fr«»cHjg) 

0.86nmiolcORu (II) L2 (CN) 2 ^rffiffi LTHSSflJlc^r 
*»)5EU * 1 OHitfif!l2 teft2««MkdfB*«JBbfeo 
HSS0IJ3-8 

m. 1 
_ l y 

1 [Ru(L2((OJ)»Ru 4,4'- 2,2' -bpy 
(L') 2 )a] (C0CH),b P y 



13 







L 




V 


9 


(L),) a ] 


4,4' — 
(COOHLbpy 






3 


[Ru(L»((O0.Ru 
(L')»)»] 


4,4'- 
(CO0H) a bpy 


4,4' 


-(Me), -bpy 


4 


[Ru(La((OJ) 1 Ru 
<L'),) a ] 


4,4- 
(C0CH) 2 b P y 


4,4' 


— (ph)«— bpy 


5 




4,4'- 
(COOH).bpy 


2,2' 


-bpy 


6 


RuU(O0» 


4,4'- 
(C00H) a bpy 






7 


RuL 2 (CN) 2 


2, 2' -bpy 






8 


RaU(CN)» 


4,4'- 
(lfe) 2 b P y 







{IU T>py"=2,2-trtr g i/jv 



( 7 ) «f4**F 8- 1 5 0 9 7 



!?J&flJl9lc fc^Tli 2 -7 x~;l/fcf U L> 
10 HSS0U28, 30Stf3lU:fe^T«l,10-^;l/h^x^> 



9—33 

2*. bpy«2,2' -eeij^fet), biq&2,2- 20 

i * 2 

1 ~?yUt<D4, 4' - i> ij */ -2, 2 r - fcf 

I e y ^>Ete^£#iT£Ru£g#e) y * h 





L 


L' 


9 


[RuLs ] 


4, 4', 5, 5' -(GOGH)* -2, V 


-bpy 




10 


[RuL s ] 


3,8-(C00H)«-4,7-(CB)aPhen 




11 


[RuL,] 


§tf - 


(COOlOa-^-bpy 






12 


i:RuL,IRu , ^Ru ,,I ] 


4,4'- 


(0Me) 2 — 2,2T -bpy 






13 


[RuL 8 (HaO*)] 


4,4'- 


(G00H).-2,2'-biq 






14 


CRuL 2 Cl a ] 


4,4', 5 


^-(OOOH),-^- 


-bpy 




15 


[RuLa(CN) 2 ] 


4,4'- 


(COOWa-^-bpy 






16 


[RuL 2 L'(HaO)] 


4,4'- 


(0QdH) B -2,ir-bpy 




4— (COOH) tT 'J 


17 


[RuLaL' (H2O)] 


4,4'- 


(COOWa-^^-bpy 




3,5-(O00H)ae , J^> 


18 


[RuLaL' (HaO)] 


4,4'- 


(C00H)a-2,2--b P y 




tr y & > 


19 


[RllLaL' ] 


4,4'- 


(O00H)«-2.2T-bpy 






20 


[RuLaL' ] 


4,4'- 


(O0OH).-2 t 2'-bpy 




4,4'-(C00H) a -2,2-biq 


21 


[RuLaL' ] 


4,4'- 


CCD0H)2-2,2'-bpy 




4,4' -(7^^;w) a -2,2-bpy 


22 


CRuLaL' 3 


4,4'- 


CC0OH)a-2,2'-bpy 




CiaHa7-2,2-bpy 


23 


[RuLaL' ] 


4,4'- 


(C00H)a-2,2'-bpy 




4,4'-(Me)a-2,2'-b P y 


24 


[RuLaL' ] 


2,2' -I 


spy 




1,10-7 h a y > -5, 6-^*4$/ A 


25 


[RuL 2 L' ] 


4,4'- 


C00QH) s -2,2 , -bpy 




l,2-t*x(2-tr y i?jv)3L*?i/ 


26 


[R11L3L' ] 


4,4' -1 


:C00H) 8 -2,2--bpy 






27 


[R11L2L' ] 


4,4' -i 


[COOJDa-^-bpy 






28 


[RuLaL' ] 


4,4' -< 


:C300H)a-2,«r-bpy 




3, 8-(C00H)* -1,2- (OH), phen 


29 


[RuLaL' ] 


4,4' -1 
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[R11L2L' ] 


4,4' -1 


:000H)a-2,2'-bpy 




4,7-(GH) 2 -l,10-phen 
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[RllLaL' ] 


4,4' -1 


[COOiOa-^-bpy 




2 - T x / tf »J i> )V u vOu y - )V 
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[RuLaL' ] 


4,4' -< 




bpy 


4,4' -(COOH). -2, 2' -bpy 
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L 


L' 


33 [RuLjL' ] 


4, 4' - ( y * -j\,) 2 -2, Z -bpy 


4,7-(CH) 8 -l,lQ- P hen 



1 1 r 33©§i#:f±ft«!g&*4£ <= 

iffcJC@til^-yrfc21mn)ol£DTiCl4*10iiilO^7kx^y 

/-rt/-?*fMRLT, ^£>#W«*^tt^*l25iiig/ml 
GSiKA) Sa*50mg/ml (?§f&B) ©2S«Ojg^f# 

hatLZCtlf it), «»KB^6S3<0»» (»«C) 
SSSaLfco Asahi Inc.H^ffl^cDaBWlOcm 2 , nTSift 
S^85%W±S:t>**®gtr[10Q/cm 2 WT<Oe*tt**7 

xt'-h*wmriDtm<D3zM*tisT&misfto #^x 

(i, rpcE(%)=-ii 1 - 24x10 " 



f±10~205 * D >^fe^ 0 

-^—v'Lfco ^T^^X^— h£\ iJi!fl2.5U <y h 
(O^miC^-oX. X9ffitttf80~200a^5Bltf£j£ 

[Ru CL2) [ (CN) 2 R11L2 ' ] 2 ] 

(j£<£. L(i2,2' -treu^;b-4.4' -S^/l/jPi/H 
T-£»K L' «2,2' -ee»J^;l/T**] 
"P^^K ft|7j<3:^y— /l/tf^OzASfi 5 xio- 4 

0.5M LiISa*3 X10- 3 M3^^<Dx^y— 
^TftetlSftSSit (photocurrent) f^fflX-^Wl/ 

sfCTB^-, AWi^fejieFfremaE^oajtM** cipce) 
3 ) x ft^M® J£ (At A/cm 2 )] 



CttJ* (nm) X36?I (W/m 2 )] 



(2) ?;=12X0CVXFF (%) 

Kf, OCVfiP^lHlKSjET'fet), FFf±ifcftitH<D7E8& 

(6) t*H7/- K (photoanode) t LT©^7Xl 
« (7) ti!)^%SfiilM7X (f^ffl®ffi) {CS^5 
tltz. WM (4) *ftWLfcTi(h (5) M*ffifflU S 



>T^^tllO«|JB«5&LT43»), (4~7) tt. 

JP*tt205i'n>**-r*»«/''«IW(W (13) iCcfcoT 
Wfli (1,2) *»65MtStlT^* 0 «fflbfc«»«a:0.5 
M LilRtfS xiO^Ma^tDx^y-^rgffST'feofCo 

(3) «»o«i»teat»)(*ct6nte>jNSftra 

« (1) ±tti«^tlTV^e«tt-^txXS (2) 
SBJ^^^^^ffl^Mffi (1.2) (Oe#14^vX 
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h/m 2 cD®H?^x.S MBlBWEEttftWS 

zooiijBEtcfev^T^n-^neeoRrjsoomv-p^o/co « 
urc £><o i: femztizftmmmto. 7~o. 75v-e&o /£„ « 

50nV©Pi[E]8g«jE^ 50W/m 2 tc*5(/^T(i300mV 

->U3>±Rif|?fiJ:t)feiSv>B3|5IgS«flE*#L, Lfrt> 

5iS2©Jije«i:-»l,T5~6%T**. 20 
HSS0IJ35 . 

0934©Ti<teSJ&<Dtt:fo f) tcffiffl Uf §0 

: 

125ml<Df-* WV^B*+-> K£r s 750mlO*(t»»C0. 
WM<D^~f 1 f"&— ^3>^jEc»3, SiSIHiD^nn^ 

Kjs?s*^^*nfe 0 -mw^-^^m.^wmemmit 

Tic. 3n^Ktt?*frtttttt»«:*<»&n**T»3ll« 
*>ttj?®St£?FJTRITON X-100 (Ti0 2 O40M«%) * 
XtfVn— 7-^f>tr ( S pin coating) f5C £lc£.91& 

3^^*TS »3 . ^*W$0. 5 5 ^ a >CD7 >y #g F— ^SnO 
fiA^ti. Ti02$tti. ¥^tiS*?J16nni«^-rSffl5fca so 



tfgS&lRuLs (CCfL(i2,2' - WJ i?;l-4,4' - 

giftT-eoiffliBit&mmto . 52VT-fe k> , mt&wmto . 38i 

rac^T-^rUBgO^yn^mafiti^^iiSj 

imA, Bma%«Eo.4v&cneti»b*io%«#x. N 

HSSCT36 

\f i* 2 X 9 . 6cm 2 * frT X >- h (ASAH 
I) (^ffi&tfcftlOQ/cm 2 ) HSfi^!l35CD^ffitc^o 
T 3 a -<f K#r:»{fc*-* >J@tT-$?I L fc„ 7 ~D<D 

Lfctf, ^fi5S^500 , CT30^ra*^Lfco f^DO-tf 
flJtV&Bfr^fciM;:, 30% (w/w) OTRITON X405^ffigft 

400~900nm©^SJS(CS5Bj^<D60%W±CD7 

atf*S5naOTi(h/Bfc**W©!RI|5tRtf»aOfel6. 
Rl^lCJpa#tt (flat festure) *^46P> tlfc 400n 
oWT<DKlR<Dllif SPtftfu Ti02 <0/^> -y 

(fire) Lfc„ TKb*Si«T?«l»r*Ott, h 'J 
■r-^ASg«i:RuL2 (CNRuL' 2CN) 2 (CCT'Lti2,2- 
etf yi?;l/-4,4' -*M;+->l/-)-T'fet), V it 

2.2' -eeus^-p&s) ^tfx^y-^i/rg^ic 

mm. jf?z.i/—hitm^mL&ic$£&Ltc 0 mm<Dw 
/mmittftm.m-vmfeLrcytwti&x^t'h/ut. 500 

^iS* < iS5^/^^DT♦^?LKMti400~750nfl)CDfiii6Ti^;v■'X-^ 
* h ^IBHT^^iRft c t icWMt S C tf« 

^itffl^, ^7Xy-h^ S^*^ji*tl9cm 2 «rW-r 
3 2 0CDa5#»cl?J®TLfc: 0 cn50i/-Hi, ^-£D«ji 
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F) fcLTf)U?rr*o 

«t»c«fcoTi(»str*\ iaw3fflktfac*w*fcwj* 
*oaa*tteo%a±*itj«Lfeo 

x^/— ;l/pfi(co.5MT'h^7 p ntf;l/7'>^-^A 
3 - ^ F JKjFO . 02M 3 * JR«« trt*«-e* o fco 

CO^i— ;l/Ott»4^ ®fi520nmRtfaifi0.38W/ni 
2 ^#fe7t*»^tCbT^*rcli:^T^^o 0.115mA<D}g 

520nmtCfeV^ri2%-eSofCo 
IM^ftTT^^ttltc ^ fet^^o £7JWfc3B 30 

»)t«2fK«0.76iiiAT*t), «flfi©?E««»tt0.73T»fe 

o.6{c{gTb> a»a»a:5.6%kSofto 

/Co 

Wvyn^i/ F*J8tT©«k 5 teftP*#)IM-* 
CklcJcD, ^8nm(0XKfb^^Vnn^ Ftt?ftlUK so 



125mlO^^>>ryyn^*^ F*\ 750ml<D7j<fc:0.1M 

^W«n«fb^*>oa:iB*3Wg«*nfco cn**L 

^L<(4200 , C^2~20^H, »*U<f4l6^B*-h 
n Carbide Carbowax 20M£fcf£Triton X-405OJ; 5 ft 

# y y v-^in* £ c k £ 0 

* , JV-B, Ti0 2 <D30— 50, »^L<(440«a%O«7? 
Tz : 

ISftMS^ flJAfcfAsahi Corp.fflO£»ttK{bXX 

re*, aa*^— 9— , fla^.tfiP«5o— loos^a 

te:»oTBeO«»fco lio7;k »*b<C4±fBS« 

(C*t L T &200g/ »J y h ;l/OTi02 &tf40%Carbowax 20M 

yb-cwnbfco *©iMWx*<— ■ y— 

v^;l/O»jfiJcJ:oT«l*sn^Ti02(0aA^#J»*ti*o 

9£«*. «a*400~ 500°G. J?$U<«450 B C-e20^H 
5feft±*fLfco 170*CWT"e*--h*U---7fflaLfc!/ 
7b<Oig^(c{4 % 40^^nvj; 5/h^v^X^— tfJSHBJB-y: 
tatffte>^ JP* 8—105 ^n>cDTi02K*»6fcfejc 

tC, m^:St;450~550 , X:, #$L<«500 , t-C2— 12 
^K. »*L<»6WHIBikft±*fLfto fe^SO?SS!JS 
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(CNRuL' 2CN) 2 [CCT*Lf*2,2' -If tf»J £>j!/-4, ' 
4' 9, L' £2,2' -IftfU 

s^l/e**] *#ttx*y— ;i/jg}8tf»SH/^ % r u l 2 

NCS2*fefiRuLiL' 1H2O (lCTL' 142,6- If* (N— 10 
«Bfc»iS*p 5h;\s*£Z>ctlc&0 Wife-? ZCtitfT* 
vX-eSBfiUfeo 3*®iTi02 7»««LS:^ofco ^Oft 20 
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m> ^^1.5nimRt/g^^20nmi^2O<D<^^Di^t? 

»*L<«85fi«%<DK»x^U>. 15%<D 
Ki^nlfUX 0.5M3^ffc*l>^Aatf40nM3«>jR* 

(#£L<&20mM) o Wfifct. ^Lfc»SJfc«*tt<D 

«fWB J: 0 L fc WBftfc: £ o T SaWte: ■ 

O fe k T'gig^mA/cm 2 Offij»«8Katf«B830mV©|IHlHl 

tf620taVT?*«DT. COfc*O3flWflHRt±50%. x*;l/ 
Safctt*tt3 . 8%T*6o fc 0 60% JK±03fBKfl«Rtf 

H8S0O34— 370;l/-rx^A^(cf^^TllSfi«!l l —33 



(12) 



8- 1 509 7 



LIGHT 




LIGHT 



;X-TX@ N 7X- • a 1800 • . 



(56) 



WBfl ¥ 1 -220380 (J P, A) 

0S6O- 12682 (J P, A) 
Wffl HS59-98480 (J P, A) 
WfH! BS57-195241 (J p, A) 
HH8 BS61 -502402 (J P, U) 
*B«F«F4117210 (US, A) 
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